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RATIONALE 
とこA
日
Antihistamines are often self-administered at night as over-the-counter (OTC) sleep aids, but 
their next-day residual sedative effect has never been evaluated using a reliable quantitative 
method such as positron emission tomography (PET). 
AIM 
We primarily aimed to evaluate residual sedative effect of an OTC antihistamine sleep aid 
administered at night, specifically diphenhydramine (50 mg) , and to compare the result with 
that of a second-generation antihistamine, bepotastine (10 mg) , by measuring brain Hl receptor 
occupancy (HIRO) the next day using l1C-doxepin-PET. We also attempted to provide 
information on the central pharmacokinetics of orally administered brain-penetrating 
antihistamines by coupling the present results with our previous study where the HIRO of the 
same two antihistamines are measured at 1lnax. 
METHEDS 
This study was performed using a double-blind, placebo-controlled, crossover study design to 
facilitate interpretation of the results by minimizing bias due to inter-subject variability. All the 
procedures were approved by the Committee on Clinical Investigation at Tohoku U niversity 
Graduate School of Medicine in according to the criteria of the Declaration of Helsinki. Eight 
healthy adult male subjects underwent the PET measurement the morning (11:00) after 
random oral administration of either diphenhydramine (50 mg) , bepotastine (10 mg) or placebo 
the night before (23:00). Binding potential ratios (BPRs) and HIROs were calculated in 
different brain regions of interest (ROIs) such as cingulate gyri, prefrontal-, orbitofrontal- , 
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insular-, temporal- , parietal-, occipital- , primary sensorimotor-cortex, and cerebellum. 
Subjective sleepiness was measured simultaneously. Plasma drug concentrations were also 
measured and their correlation to HIRO was examined. 
RESULTS 
llC-Doxepin radioactivity in Hl-receptor-rich regions in the subjects treated with 
diphenhydramine appeared much lower than those treated with bepotastine or placebo. 
Calculation of BPRs in ROIs revealed significantly lower values in diphenhydramine-treated 
subjects than those in bepotastine-or placebo-treated ones (p < 0.01). Cortical mean HIRO 
across all the ROIs following diphenhydramine treatment was 44.7% compared to 16.6% for 
bepotastine (p く 0.01). On the other hands, subjective sleepiness did not significantly differ 
among the subjects treated with each test drug or the placebo. Changes in subjective sleepiness 
did not parallel to those in HIROs suggesting that the subjective feeling may not well reflect 
the sedation actually occurred on the individual. Plasma drug level failed to correlate with 
HIRO in neither the diphenhydramine-nor the bepotastine-treated subjects 
CONCLUSION & DISCUSSION 
The next-day residual sedative effect after nighttime administration of the OTC sleep aid 
diphenhydramine was verified for the first time by direct PET measurement of HIRO in human. 
Bedtime dosing may not decrease the possible functional impairment on the next day, although 
many physicians stil believe that giving sedating antihistamines at night is helpful because 
the patient will benefit from having a good sleep and afterwards can be fully active again. Care 
needs to be taken during using the administration of OTC-antihistamine sleep aids, taking into 
account the possible hangover effect. The second-generation product, such as bepotastine, may 
have advantages over the sedative one in allergic diseases treatment, being free of 、drug
hang-over、. Furthermore, the possible discrepancies of drug behaviour between peripheral 
plasma and brain suggested that plasma levels of drugs may not correctly reflect central 
binding in the case of brain-penetrating antihistamines. 
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[背景]
抗ヒスタミン薬は、市販 OTC 薬として睡眠剤として汎用されている。しかし、抗ヒスタミン薬のもつ翌日
残存鎮静作用について、ポジトロン断層法 (PET) のような定量的な方法で、検討された報告はなかった。そこ
で著者は、 OTC 抗ヒスタミン薬の diphenhydramine 50mg について、第二世代の抗ヒスタミン薬 bepotastine
10 mg と比較して、 llC-doxepin-PET を用いて投与翌日の脳 Hl 受容体占拠率(HIRO) を解析した。さらに
今回の結果を、以前の研究で等しい HIRO を得た二つの抗ヒスタミン薬と比較して中枢における
pharmacokinetics についての検討を試みた。
[方法]
本研究を、 double-blind ， placebo-controlled, crossover study として施行した。本研究は、東北大学大学院
医学系研究科倫理委員会の承認を得て行った。 8名の成人健常男性に、PET撮影前夜 23 時、 diphenhydramine
50mg、 bepotastine lOmg、または偽薬を経口投与した。午前 11 時に PET により BindingPotential Ratios 
(BPRs) と HIRO の定量をいくつかの脳領域 (regions of interest; ROIs) について施行した。同時に主観的
眠気自己評価もおこない、また血中薬物濃度も定量して HIRO との相関を検討した。
[結果]
llC-doxepin radioactivity は、 diphenhydramine を投与された被検者で bepotastine または偽薬投与群にく
らべて有意に低かった (p く 0.0 1) 0 ROI 全体における HIRO は diphenhydramine 投与後では 44.7%で
bepotastine 投与後 06.6%) にくらべて有意に高値だ、った。一方、主観的眠気自己評価の結果においては 3
群聞に有意差はなかった。血柴薬物濃度は diphenhydramine と bepotastine のいずれにおいても HIRO と相
関しなかった。
[結論l
本研究により、日本で市販される OCT 抗ヒスタミン薬 diphenhydramine 50mg 錠の投与による翌日残存
鎮静作用が、直接的な PET を用いた HIRO 定量により初めて明らかになった。 OCT 抗ヒスタミン薬には
hangover の可能性を考慮すべきであり、 PET を用いた定量的な翌日残存鎮静作用の解析は、アレルギー疾患
治療薬として抗ヒスタミン薬の安全性を検証するためのアプローチとして有用であると考えられた。
よって，本論文は博士(医学)の学位論文として合格と認める。
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